Gadd45a and Gadd45b modulate innate immune functions of granulocytes and macrophages by differential regulation of p38 and JNK signaling.
Gadd45 proteins function as stress sensors in response to various physiological and environmental stressors, interacting with other cellular proteins implicated in cellular stress responses, including p38 and JNK. This study shows that mice lacking either Gadd45a or Gadd45b are defective in the recruitment of granulocytes and macrophages to the intra-peritoneal cavity following intra-peritoneal administration of the bacterial cell wall pathogen-associated molecular pattern lipopolysaccharide (LPS). Bone marrow derived granulocytes and macrophages lacking either Gadd45a or Gadd45b are shown to be impaired in their chemotactic response to LPS, as well as other inflammatory stimuli such as N-formyl-methionine-leucine-phenylalanine and IL-8. Evidence was obtained also implicating Gadd45a and Gadd45b in other myeloid innate immune functions, including reactive oxygen species production, phagocytosis, and adhesion. Gadd45a and Gadd45b activation of p38 kinase was implicated in the response of granulocytes to LPS mediated chemotaxis, whereas Gadd45a and Gadd45b curtailment of JNK activation was linked to chemotaxis of macrophages in response to LPS. Collectively, these data highlight a novel role for both Gadd45a and Gadd45b in myeloid innate immune functions by differential modulation of p38 and JNK signaling in granulocytes compared to macrophages.